Abstract. The project in Kurozwęki, small historical city near Krakow, is a project with a tradition. It is held last ten years with a same reason. The main idea of the Mr. Martin Popiel, who is the owner of Palace in Kurozwęki, is to include students and youth in upgrading of his castle. He invites a small group of students from different universities to a ten days long camp, to hear and discuss their ideas. That brings a benefit to both sides because students have a new experience behind them after that practice, and Mr. Popiel resolves some problems on construction of the palace and its courtyard.
Introduction
Kurozwęki Palace, which is in the centre of happening, is built in the second half of the XIV century. It is very old and through history it has been demolished and upgraded several times. Still, 14 th century walls were never entirely destroyed and are still visible in the parts of the palace where they form the foundations of later structures.
Popiel family got the castle as a part of dowry of that time owners in 1833. The whole history of the castle we can see in [1] , but here are some parts of it. Pawel Popiel received the castle. He was than thirtythree year old and he already became well-known in Kraków as an essayist, an editor and a political leader.
Towards the end of his life, Paweł, now the local conservative politician handed over the management and ownership of Kurozwęki to his eldest son Marcin. Marcin, a trained agricultural engineer, unexpectedly decided to enter a seminary in 1937, leaving the estate to his younger brother Stanisław and his new bride Irena.
Stanisław, an infantry officer, was captured as a prisoner of war in 1940. While Irena and Marcin (now returned from the seminary) did their best to feed and clothe the numerous people who sought shelter in the basement of the castle. The area witnessed a heavy fighting during the summer of 1944 as Soviet troops pushed back the Wehrmacht. At different times the palace served as barracks, a shelter and an operating base for the both armies. Irena, her two young boys and her mother-in-law fled in 1944 before the Soviets arrived, as landed aristocracy would not be treated well under the new Socialist order. The Popiels would not return to Kurozwęki until 1991. The Palace was in a very bad state that year. It was not quite a ruin, but still, a lot of things were damaged. The current owner did not give up on the castle. On the contrary, he is giving all of him into it. Kurozwęki Palace already returned its spirit and peace. Today's state is shown in Fig. 1 . Still, the improving of the castle is an everyday job. His plan is to transform the palace into a touristic attraction, completely.
Background
First thing to do was a tour through surrounding of the castle and explanation of the mission. We found out that, for example, the owners want to make a lake in front of the palace in the summer, and to transform that lake into the skating-rink in the winter time. Besides that, they want to make the river Czarna which is all around a castle into the navigable river for canoes. A lot of talk was about the weir which is in plan, also. It supposes to be positioned next to the palace bridge. There were a lot of ideas, and every idea was the project for itself. A lot of those small projects were already initialized. Our task was to do as much as possible in given ten days, so some of those projects can be finished in shortest while. The tasks which had been given to us were:
-enabling existing data for Autodesk AutoCAD software, -preparing cross-sections of existing data along the river Czarna, -calculating the area of needed plots of the land, -Global Navigation Satellite System (GNSS) measurement of the ditches inside of bison area, -Designing a DTM out of our measurements, -Updating the map of Kurozwęki with additional data.
Methods and results

Enabling existing data for Autodesk AutoCAD software
Students-surveyors who worked in the previous Kurozweki camps already prepared a lot of data for utilization. Still, a lot of those data were in unusable or obsolete format. What we needed to do was, for instance, converting Microstation DGN files into the DWG file format for AutoCAD 2010, and also enabling DWG files which were made in older versions of AutoCAD, not supported by AutoCAD 2010. We solved the latter issue by downloading and installing a 30 days trial version of Bricscad software, designed on the base of Intellicad, a fully DWG compatible library, due to its capability to open and edit all DWG formats from the version 1 up to the newest one. It was accomplished with the consultations with our professor [2] .
Preparing the cross-sections of the existing data along the river Czarna
The second task was calculating the elevation of the profiles down the river from the palace bridge using the repaired data. In the Fig. 2 we can see the profile 7, one of 15 cross-sections we updated. The main problem here was that prepared cross-sections of the river did not have correct heights. Those elevations had to be found in the other files (Fig. 3) . After finding it, it took us some time to figure out how to get useful information out of it. That is because we could not find any instructions about the disposed data. The cross-sections were flipped around, for example, and that were not written anywhere.
Still the DXF file format did not fit the needs of the water engineers, so we imported all data into MS Excel. Those tables with the distances and the elevations they could use.
During the last day of the camp, we found more data of the profiles upstream of the palace bridge. There was enough data to extract usable information for about 10-20 profiles. The agreement was to put them in the readable format and send it to Frankfurt University of Applied Sciences, one of the universities involved in the project.
Calculating the area of the needed plots of the land
We used Polish Geoportal, a Web GIS portal with a lot of geospatial data. Some of data are hidden from public visitors (coordinates, for instance), but still it is possible to measure the distances and the areas with at least rough accuracy [10] .
For one of the tasks they needed the calculated areas of discrete cultures on the unmeasured plots of the land which belongs to the palace property This task we solved using also [10] . In Fig. 4 it can be noticed how do the area 718/3 is separated and measured. There were more plots which we needed to measure like this, because there was not data about them.
GNSS measurement of the ditches inside of the bison area
After the investigation of the terrain to be surveyed, we decided to apply Real Time Kinematic (RTK) GNSS measuring method. A Continuously Operating Reference Station (CORS) network exists in Poland, but it is not a free service, which was the main reason to use classical RTK. For the GNSS measurements we used a pair of Trimble [9] GNSS receivers, one to serve as a base station and another one to be a rover. RTK satellite navigation is a technique used to enhance the precision of the position data derived from the satellite-based positioning systems. It uses measurements of the phase of the signal′s carrier wave, rather than the information content of the signal, and relies on a single reference station to provide real-time corrections, providing up to centimetre-level accuracy [3, 4] . The mentioned method was implemented to measure the bison area, where no data about the terrain exists. Specifically, a network of ditches has to be surveyed by a set of the profiles, to prepare a background map and DTM for the irrigation/drainage project. Eight working days of measuring were spent for that task. The measurements were made in the property sections 1, 5, 6, 7, 8, 9 and 10. That area is recorded with approximately 1000 points. A drawing with these sections and table of their areas are in Fig.  5 . Those measurements were followed with the DTM production. 
Designing the DTM from the measurements
The digital way of representing the ter become the essential and irreplaceable way of representing the surface of the terrain based on the statistical performance of the surface characterized by the sufficient number of points with the known positions and their heights. Depending on the characteristics of the area that needs to be presented, the appropriate method and of the points on the field that need to be measured should be chosen. A lot of the information about the DTM and its necessity we can find in [5] and [6] .
The measured terrain was fairly flat, with channels that pass through it. Therefore, layout of the collecting points was expressed by the profiles of the field, with some characteristic points.
To create the digital model of the surface enough just to measure the points. The c points, the channel bottom and the tops of the channel must be connected into the lines. These lines are called the structural lines of the field and they play a very important role in the creation of the 30 Figure 5 . DTM presentation with the contour lines Figure 6 . DTM presentation as the surface measurements igital way of representing the terrain has essential and irreplaceable way of terrain. The DTM is based on the statistical performance of the surface sufficient number of the collected known positions and their heights. on the characteristics of the area that needs appropriate method and the place points on the field that need to be measured A lot of the information about the DTM and its necessity we can find in [5] and [6] . easured terrain was fairly flat, with the channels that pass through it. Therefore, the chosen expressed by the aracteristic points. digital model of the surface it is not
The characteristic points, the channel bottom and the tops of the channel lines. These lines are called the structural lines of the field and they play a the high quality digital terrain surfaces. Creating the performed using AutoCAD Civil 3D this program can be represented as a surface and the mapping method using 5), or both.
Updating the map of Kurozw additional data
The main problem regarding surveying data that there was no raster ima correct coordinates. There were maps, but none of them was completely useful. of the maps even did not have them.
The problem of the non by converting the old Polish units on the map into the meters, and comparing the lengths in nature. The control was performed using [10] . We calculated the scale that the original drawing was scaled approximately, probably just in order to fit the paper.
Problem with the coordinates was solved with an experience of [7] . How fixed points were no Vol. 2, No. 3 (2014) s. Creating the DTM was performed using AutoCAD Civil 3D [8] . The field in this program can be represented as a surface (Fig. 6) , the mapping method using the contour lines ( Fig. map of Kurozwęki with the regarding surveying data was raster image or a map, with the There were a lot of old and new maps, but none of them was completely useful. Some did not have scale information on the non-existed scale was solved old Polish units on the map into the the lengths in the map with the The control was performed using the scale of 1:2950 which proves rawing was scaled approximately, in order to fit the paper.
coordinates was solved with an [7] . How fixed points were not on the map we possessed, we needed to choose the new reference points to georeference the map. We found 13 points around the territory of interest, to be used as points with the coordinates in both systems. Using AutoCAD we overlaid the vector data (with the accurate coordinates) and the raster image. We used the scanned map from 1895, because it was in a good quality. The old irrigation and drainage system was mapped on it. After that we rotated and scaled the imported image. In that way, we calculated the correct coordinates of the map which can be used in the future for getting permission for building on the river. The accuracy was not that good because of a used method. Depending on the part of the map there were very good overlaps. Still, in some parts vector and raster data are displaced from 5 to 7 meters. The possible reason could be the change of the surrounding through the years, but there is also a mark of the used method. In the end we put all of data in the same file, so they could be easily kept. In Figures 7, 8  and 9 we showed the details of the file.
Conclusion
The Project in Kurozwęki is a joint project of the students and experts in geodesy, surveying, civil and water engineers, as well as, persons involved in environmental engineering.
The resulted measurements and the DTM constructed from that measurements serve as the background data for other professions. The accuracy obtained by surveying methods suffice the requirements requested for preparing the projects in other engineering branches, which makes this engagement of the students valuable for the whole community.
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